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1. 1 . $n$
. $b=(b_{1}, \ldots, b_{n})$ .
2. $b$ $t=(t_{1}, \ldots, t_{n})$ . $i$ , $t_{i}\leq b_{l}$ $t_{i}$
, $b;<t_{:}$ . $p=(p_{1}, \ldots,p_{n})$ , $p_{i}=t_{i}$ ,
$Pt=0$ .
3. , . $A( b)=\sum_{i}p_{i}$ .
$t$ , $b$ , . , $t$
( ) , .
$u=(u_{1}, \ldots, u_{n})$ . ,
. $i$ ,




$(b_{i}=u:)$ ( ) , truthful .
1.3 $f$ : $\mathbb{R}^{\mathfrak{n}-1}-\prime R$ , bid-independent
.
$i$ $t_{*}=f(b_{-j})$ , , $b_{-i}=(b_{1}, \ldots, b_{i-1}, b_{i+1}, ..., b_{r\iota})$ .
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, .
1.4 [2] bid-independent , truthful .
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1.5 $\mathcal{F}^{(m)}$ . $b$ $i$
$v_{t}$ . $\mathcal{F}^{(m)}$ $b$ , $k”= \arg\max_{k\geq m}\{k\cdot v_{k}\}$ , $v_{k}$ .
.
$F^{(n)}$
$F^{\langle m)}( b)=k^{*}\cdot v_{k}\cdot=\max_{k\geq m}k\cdot v_{k}$
. , $\mathcal{F}^{(m)}$ bid-independent .
1.6 Bid-independent $A$ $\beta>0$ , $b$
.
$E[A( b)]\geq\frac{\mathcal{F}^{(2)}(b)}{\beta}$
1.7 [2] bid-indcpcndcnt 2.42 .




$\bullet$ 1 , . $M=\{1, \ldots, m\}\subset N$
$(2\leq m\leq n-1)$ .
$\bullet$ .
$\bullet$ $b_{M}=\{b_{1}, \ldots, b_{m}\}$ .
, $b_{h1}$ $b\backslash b_{M}$ .
2.1 $f_{M}$ : $\mathbb{R}^{n-m}rightarrow \mathbb{R},$ $f$ : $R^{n-1}rightarrow R$ , m-bid-
independent .. $t_{i}arrow f_{M}(b_{-M})$ (if $i\in M$ ). $t_{i}arrow f(b_{-i})$ (otherwise)
, $b_{-M}$ $:=b\backslash b_{M}=(b_{m+1}, \ldots,b_{n})$ .
22m id-independent , $m$ truthful .










$4\log m$ Randomizcd m-bid-independent .
$\blacksquare$ , , $(b_{1}, \ldots, b_{m}),$ $(b_{m+1}, \ldots, b_{n})$
. $\{1, \ldots, m\}$ $S,$ $\{2^{-1},2^{-2}, \ldots, 2^{-\log m}\}$ $R$ .
, $x=b_{S},$ $y=b_{m+1}$ . , $Ry$ . ,
$\frac{1}{2}$ SCS[2] , $\frac{1}{2}$ $mx$ .
$\blacksquare$
$(b_{1}, \ldots, b_{m}),$ $(b_{m+1}, \ldots, b_{n})$ $\mathcal{F}^{(m+1)}$ , ,
$k$ , \ell $(k+\ell\geq m+1)$ . $p$ . $\mathcal{F}^{(m+1)}=(k+\ell)p$
.
. SCS $S$ 1/2 .
$(b_{m+1}, \ldots, b_{n})$ SCS . SCS (
) 4 ,
$E[SCS] \geq\frac{1}{2}\cdot\frac{1}{4}\mathcal{F}^{(2)}(b_{m+1}, \ldots,b_{n})$.
, $\ell\geq 2$ $\mathcal{F}^{(2)}(b_{m+1}, \ldots, b_{n})\geq\ell p$ ,
$E[SCS] \geq\frac{1}{8}(\ell-1)p$ .
SCS ($SMP$ ) . $S\leq k$ ( $k/m$), $x\geq P$,
$E[s|s\leq k]=(k+1)/2$ . $c= \frac{x}{y}$ . $c \geq\frac{1}{2}$ . $1/\log m$ $S$ $y/2$
.
$E[SMP] \geq\frac{1}{\log m}$ $\frac{k}{2}$ . $\frac{y}{2}\geq\frac{kp}{41ogm}$
$\frac{1}{2}\leq c<\frac{1-}{2}$ , $1/\log m$ $S$ $y/2^{*}$ . ,
$E[SMP] \geq\frac{1}{\log m}\cdot\frac{k}{2}$ . $\frac{y}{2^{j}}>\frac{kp}{4\log m}$




$E[A \mathcal{L}\mathcal{G}]\geq\frac{1}{8}(l-1)p+\frac{k}{m}\min(\frac{kp}{4\log m}, \frac{mp}{2})$ .




m-bid-indePendent $\beta$ , m-bid-independent
auction $A$ $b$ ,
$E[A( b)]\leq\frac{\mathcal{F}^{(m+1)}(b)}{\beta}$
.
41 m-truthful auction .
$\frac{m+1}{m+k}(1+\sum_{i=1}^{k}\frac{1}{i}),$ $\forall_{k\geq 1}$ .
. . $B$ $\mathbb{B}$ , .
$\forall_{k}\geq 1,$ $E_{B}[E_{A}[A(B)]]\geq m+k$ ,
$E_{B}[ \mathcal{F}^{(m+1)}(B)]\leq(m+1)(1+\sum_{i=1}^{k}\frac{1}{i})$ .
, $m$ $k$ .
$B$ $:=((B_{0}, \ldots, B_{0}), B_{1}, \ldots, B_{k})$ .
$B_{0},$
$\ldots,$
$B_{k}$ , $Pr[B_{i} \geq\approx]=\frac{1}{z}(\approx>1)$ .
$m-bid$-independcnt $A(B)$ , , $T,$ $P$
.
$E[P|T=t]=t\cdot Pr[B_{0}\geq t|T=t]$ .
$m-bidarrow independent$ , $T$ $B_{0}$ . ,
$E[P|T=t]=t \cdot Pr[B_{0}\geq t]\leq t\cdot\frac{1}{t}=1$ .
$T$ $E[P]\leq 1$ . , $k$ $P_{i}(i=1, \ldots, k)$
, $E[P_{1}]\leq 1$ ,
$E[A( B)]=m\cdot E[P]+\sum_{:=1}^{k}E[P_{i}]\leq m+k$ .
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$\mathcal{F}^{(m+1)}(B)$ . $B$ $B’$ .
$B’$ $:=((B_{0}, \ldots, B_{0}),\hat{B})$ , $\hat{B}$ $:= \max(B_{1}, \ldots, B_{k})$ .
$\mathcal{F}^{(m+\perp)}(B)\geq \mathcal{F}^{(m+1)}(B’)$ . $\mathcal{F}^{(m+1)}(B’)$ ,
$E[ \mathcal{F}^{(m+1)}(B’)]=(m+1)\cdot\min(B_{0},\hat{B})$ .
. $E[X]= \int_{0}^{\infty}Pr[X>z]dz$ , $P(z)=Pr[m\dot{\bm{o}}(B_{0},\hat{B})>z]$ .
$P(z)=Pr[B_{0}>z]\cdot Pr[B>z]$
$=Pr[B_{0}>z]\cdot(1-Pr[B_{1}<z]\cdots Pr[B_{k}<z])$







$E[ \mathcal{F}^{(m+1)}(B)]\geq(m+1)(1+\sum_{i\approx 1}^{k}\frac{1}{i})$ .
$\blacksquare$ 4.1 . ,
$\lim_{narrow\infty}\sum_{1=1}^{\mathfrak{n}}\frac{1}{i}=\ln n+\gamma$, $(f.f.$ $\gamma=0.5772\ldots)$ .




$\ovalbox{\tt\small REJECT} bid$-indePendent . , bid-hdcpendent
, m-bid-indepcndent , 41og $m$ .
, $\frac{1}{2}\ln m+0.7886$ .
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